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Amepdinents to the Claigis 

Please wiend Claims 23, 25-28, 59, 62, 66 and 67. The Claim Usiing below will replace 
all prior versions of the claims in the application: 

Claim Listing 

I - 22. (Canceled) 

23. (Cunemly Amended) A method for identifying genes that carry one or more alleles that 
confer an increased likelihood ride of monal disease, comprising 

a) determining the niunber of two or n^ore isH detectable point mntations in a gene or 
gene segment in a population of yomg individuals, and calculating the sum of the 
frequencies of all point mutations determined for each gene or segment; 

b) determining the number of a plurality of rft detectable point mutations in a gene 
or gene segment in a population of aged individuals and calculating the sum of the 
frequencies of the att point mtitations determined for each gene or segment; 

c) comparing the sum of the frequencies of point mutations that are found in a 
selected gene or portion thereof of the young population calculated in a) %vith the 
sum of the frequencies of point mutations that are found in the same gene or 
portion thereof of the aged population calculated in b), 

wherein a statistically significant decrease in the sum of the frequencies of point 
mutations associated with a panicular gene in the aged population indicates that said 
selected gene carries one or more alleles that confer ^ increased likelihood risk of mortal 
disease, 

24. (Canceled) 

25. (Currently Amended) A method for identifying genes that cany a harmful allele, 
comprising: 
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a) identifying xhe set of point Tiiui4tions that are found in one or more genes or 
portions thereof of a population of yoimg individuals, wherein the set comprises 
all detectable point mutations occurring at a frequency at about or above 5^10^ 
in a population from which the sample was obtained, and detennining the 
frequency with which each point mutation occurs; 

b) identifying the detectable set of point mutations that are found in the genes or 
portions thereof of a population of aged individuals, and determining the 
frequency with which each point mutation occurs; and 

c) comparing the frequency of each point mutation identified in a selected gene or 
portion thereof of the young population detennlned in a) with the fitiquency of the 
same point mutations identified in said selected gene of the aged population 
determined in b), 

wherein a significant decrease in the frequency of two or more point mutations in said 
selected gene of the aged population relative to said selected gene of the young 
population indicates that said selected gene carries a harmfr*! allele. 

26. (Currently Amended) The method of Claim 25 further comprising: 

d) detennining the frequency of a sublet of the mutations idenrif^e4 m g) that are 
sigpjficantlv decrease4 in xhe aged population total mutaticim > wherein the subset 
of point mutations are puint mut4ti o na> «f total nun&ynonumoub - pcnm muut t cms; 
ui tuuJ obligatory knockout point mutations ^ oi any c o mbiuati o u t he reo f, whereUi 
the mmatiom an: bi^uficwtlydccreas u d in ih c agcdpopidtf t iun ifct cr min c d - io ^ 

iii ont ur more inic r mediatc ag c ^spccific po p ulati o ns ; 

e) determining the age-specific decrease in frequency of any of said subset sets of 
point mutations; and 

f) comparing the age-specific decrease in freqiiency with the expected age-specific 
decrease in frequency of a set of harmful alleles that cause of a particular mortal 
disease, 

wherein a determination that the age-specific decrease in frequency determined in e) is 
not significantly different from the expected age-specific decrease in frequency of 



PAGE7/15*RCVDAT5/11/20I)54;21:42PM [Eastern D^^^ 



' May-11-05 



U:ZZm Froni-HBS&R 



1978-341-0136 T-519 P. 08/15 F-321 



-4- 

harmful alleles ftarther indicates that said selected gene cairies a hannful allele and has a 
high probability of being causal of said mortal disease. 

27, (Currently Amended) The method of Claim 25 26 further comprising: 

d} identifying a subset of ob ligatory IcnQckoui point matations in the point mutations 

identified in c) as being decreased in the age4 popula^on: 
e} g) determining the firequency of the point totaJ mutations i4enpfied jn d\ whe re in th e 
mu t ati o ns tfaai are point mutatioios of tuul nui ' toyn o nomous po in t- mu t atiOii^> m 
luidl obliga t oiy KnucKout point mmaiiOii&» oi any cumbinatiun tliere o C gnd 
wUeieln tlit: mulaiium arc significantly decreased in t h e ■ aged pupnUtion in &aid 
sekuud gLnc of one or more proband populations, wherein flie a proband 
population consists of persons diagnosed with the mortal disease drawn from a 
coT ):^mQn the sam e population; and 
e} h) comparing the frequencies of the s^bse^ of poipt a>did tot4l mutations in said 

selected gene or portion thereof in the young population with the frequencies of 
said subset of two or mrorg point mutations in said selected gene or portion thereof 
in the oT^e of more proband populations, 
wherein a significant iiu:rease in the firequencies of said subset of o na in moii: point 
mutations in the proband population relative to the young population indicates that said 
gene carries one or more harmful alleles that confer risk for said disease, 

28, (Curremly Amended) The method of Claim 22 26, wherein the proband population 
consists of individuals with early onset diseas e. furU:ef comp r ising: 

g) d e teiminina f r cqu c tic) ' of said lotal T nuuU o nA, wli crt in tli e mutations mii point 

m rnationii uf total nonsynunumuua point mutatiou$, Oi tc nal obliaatoiy knouKoui 
point iuutati o u&» m my u D mbiudUou thci e of, aud ^»hiMcm Uiu mu t ations arc 
i ^igmfiLdii t ly d&ncasLd in ih ^ aged po pulation hx said selcLtcd gun: uf one o r mo re 
pruband populations LOiisiating o f individuals wltli eaily un^^t JiA c a^e; and 



PA(2 8/15* RCVD AT 5/11/20054:21:42 PM [Eastern DayOghl T^^^^ 



May-11-05 04:23piii Froni-HBSAR 



1978-341-0136 



T-519 P. 09/15 F-321 



-s- 

— • Lompming tltu frcquLncica o f said totdl muuiions in said scIllIuJ gLiit ur purtiun 

ih c i n?o f in th e yumi^ po^julaiion with the ficqucncies of amd two oi moic yciiui 
nmut t luns in said ^LlcLicd gene o r portion ibc r cof in the p r obdnd populauuns, 

wh er ein a 2>igmficani inciease In t lie fi e quen t ^ies of said oue oi mo r g rp om t iua t ati o ns in 

ihc pr oband popida t ion lektive to tlie yomit^ populati o n indica t es t hat Mid gen e cair i c s at 
least on^i hai ' mful allele dial is a secondary r i&k factor 

29 - 58. (Cemceled) 

59. (Currently Amended) A method jbi pf identifying loial muutiuns, whLfLin die mitutioas 
ar crp pint mutaiions of total nonsvnouomous fjoiiit mutati o ns, oi total deiec^ab}e 
obligatory knockout point mutation s, Oi any combination thcieof, in any target region of a 
genome of a population, wherein said pohii mutations cause or accelerate the appearance 
of a mortal disease or prevent or delay the appearance of a mortal disease, comprising: 

a) separately determinin grin e ach a^ii fa po p ulati o n; the frequencies set of all detectable 
mutations occurring at a frequency at or above 5 10'^ in members of a the &ame 
population that comprises subpopulations selected from the group consisting of 
young, aged, intermediate age, afflicted with disease, afflicted with a disease of 
early age onset and afflicted with a disease of late age onset; and 

b) determining the frequencies of each mutation of a) within one or more the 
subpopulationSj 

wherein a decrease in the fixjquency in the aged population compared to the young 
population is indicative of an allele that causes or accelerates a mortal disease, and an 
increase in frequency in the inteiroediate or aged population compared to the young 
population is indicative of an allele that prevents or delays the appearance of a mortal 
disease. 

60. (Previously presented) The method of Claim 25, wherein said point mutations are 
identified using a method that comprises: 
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a) providing a first pool of DNA fi-agments comprising a gene or portion thereof, 
wherein said pool is isolated from a population and contains DMA pooled from 10 
10 10,000 individuals; 

b) amplifying a target region of said gene or portion from each of said fragmenis in a 
high fidelity polymerase chain reaction (PGR) under conditions suitable to 
prodi4ce double-stranded ONA products that contains, or may be subsequently 
anached to, a terminal high temperature isomelting domain that is labeled with a 
detectable label, and wherein the mutant fraction of each PCR-induced mutation 
among the PCR products is not greater than about 5 ^ 10'* for a pool created by 
DNA from 1 0.000 persons; 

c) melting and reaimealing the product of b) under conditions suitable to form 
duplexed DNA> thereby producing a mixture of wild-type homoduplexes and 
heteroduplexes that contain point mutations; 

d) separating the heteroduplexes from the homoduplexes based upon the differential 
melting temperatures of said heteroduplexes and said homoduplexes and 
recovering the heteroduplexes, thereby producing a second pool of DNA that is 
enriched in target regions containing point mutations; 

e) amplifying said second pool by high fidelity PCR under conditions where only 
bomoduplexed double-stranded DNA is produced, thereby producing a mixture of 
homoduplexed DNA containing wild-type target region and bomoduplexed DNAs 
that contain target regions that include point mutations; 

0 resolving from step e) hereto-duplexed DNAs containing target regions that 

include point mutations based upon the differential melting temperatures of the 
DNAs, and recovering the resolved DNAs that contain a target region that 
incli^des point mutations; and 

g) determining the sequence of the target region of the recovered DNAs to identify 
point mutations within the target region. 

61. (Canceled) 
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62, (Ciwrently Amended) A method for identifying genes that cany one or more bannful 
alleles, comprising: 

a) identifying in one or more samples two one or more point mutations that are 
found in one or more genes or portions thereof of a poptUation of young 
individuals, detennining the frequency with which each point mutation occurs, 
and calculating the sum of the frequencies of all point mutations identified for 
each gene or segment; 

b) identifying in one or more samples v^o one or more point mutations that are 
found in one or more genes or portions thereof of a population of aged 
individuals, detennining the frequency with which each point mutation occurs, 
and calculating the sum of the ftequencies of all point mutations identified for 
each gene or segment; 

c) determining the subset of point mutations that are obligatory knock-out point 
mutations for steps a) and b^; and 

d) comparing the sum of the frequencies of obligatory knock-out mutations that are 
found in a selected gene or portion thereof of the young population cakolatLdin 
9) with the sum of the frequencies of ob)igapry knock-out point mutations that 
are found in tite same gene or ponion thereof of the aged population cdlculated in 

wherein a significant decrease in the sum of the frequencies of obligatory knocK-om poim 
mutations in the aged population indicates that said selected gene carries one or more 
harmful alleles. 

63, through 65 . (Canceled) 

66, (Currently amended) A method for identifying genes that cany one or more alleles that 
confer an increased likelihood rtsfc of mortal disease, comprising: 
a) determining the number and nucleotide sequence identities of all detectable point 
mutations in a gene or gene segment in a population of young individuals, 
wherein said gene segment consists of flie exons and splice sites of genes that 



PAai1/15^RCVDAT5/l1l20()54:21:42PI« [Eastern DayligWr^^^ 



May-11-05 04:23pm Froni-HBSAR 
«• ^ } > ^ 



1978-341-0136 



T-519 P. 12/15 F-321 



-8- 



code for proteins, wherein detectable point mutations are selected from the group 
consisting of: non&ynonojuous &utU a& point mutations resulting in amino acid 
substitutions, small insertions or deletions, tennination codons or splice site 
mutations, in a population of young individuals, and calculating the sum of 
frequencies of all point mutations determined for each gene or segment; 

b) determining the number and nucleotide sequence identities of all detectable point 
mutations in a gene or gene segment in a population of aged individuals, wherein 
said gene segment consists of flie exons and splice sites of genes that code for 
proteins, wherein detectable point mutations are selecied from the proup 
consisting of nonsynonomous ^m^h a> point mutations resulting in amino acid 
substitutions, small insertions or deletions, termination codons or splice site 
muutions, and calculating the sum of the frequencies of all point mutations 
detennined for each gene or segment; and 

c) comparing the sum of the frequencies of the specified type or types of 
nousynonomous point mutations that are found in a selected gene or segment 
thereof of the young population calculated in a) with the sum of the frequencies of 
the specified type or types of liumyaouomouji point mutations that are found in 
the same gene or segment thereof of the aged population calculated in b), 

wherein a statistically significam decrease in the sum of the frequencies of the specified 
type or types of numy n c uomous point mutations associated with a particular gene in the 
aged population indicates that said selected gene carries one or more alleles that confer an 
increased likelihood risk of mortal disease. 

67. (Currently amended) A method for identifying genes that carry one or more alleles that 
confer ap Increased likelihood ride of mortal disease, comprising 
a) determining the number and nucleotide sequence idemiiies of all detectable point 
mutations in a gene or gene segment in a population of young individuals, 
wherein the gene segment consists of the axons and splice sites of genes that code 
for proteins and enumerating the detectable point muutions that are expected to 
result in a nonfunctional gene product such as with small insertions or deletions; 
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tennimtion codons or splice site mutations, or any combinaiion thereof, and 
calctUating the sum of the frequencies of all such specified type or types of point 
mutations detennined for each gene or segment; 

b) determining the number and nucleotide sequence identities of all detectable point 
mutations in a gene or gene segment in a population of aged individuals, wherein 
the gene segment consists of flie exons and splice *jiies of genes that code for 
proteins and enumerating the detectable point mutations thai are expected lo result 
in a nonfunctional gene product such as with small insertions or deletions, 
termirunion codons and splice site mutations, and calculating the sum of the 
frequencies of all such specified type or types of point mutations detennined for 
each gene or segment; 

c) comparing the sum of the frequeticies of specified types of point mutations thai 
are found in a selected gene or segment thereof of the young population calculated 
in a) with the sum of the frequencies of specified type or types of point mutations 
that are found in the same gene or segment thereof of the aged population 
calculated in b), 

wherein a statistically significant decrease in the sum of the frequencies of the specified 
type or types of point mutations associated with a parricular gene in the aged population 
indicates that said selected gene carries one or more alleles that confer risk of mortal 
disease. 

68. (Previously presented) The method of Claim 25 wherein said point mtuations are 

identified by amplifying DNA obtained from the individual members of the population 
samples and detennining the nucleotide sequence of the DNA. 
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